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21 ...FRAME SYNCHRONIZATION CIRCUIT 
22...POSmON INFORMATION OUTPUT CIRCUIT 
24...TRIGGER SIGNAL GENERATION CIRCUIT 
23...POSmON SPECIFICATION SECTION 
25a..AVERAGING PROCESSING SECTION 
25...SAMPLING OSCILLOSCOPE 

(57) Abstract: A trigger signal generation device includes: a L-ame synchronization circuit for receiving a frame signal of a piede- 
te^i^SS L and%uSng a synchronization signal synchn)nized with the input timing of the head data of the frame signal; 
a position information output circuit for receiving a synchn,nization signal outputted from the frame synchromzadon axcu.t ^d 
ou^rng position infom^tion indicating the input bit position of the fr^e signal; and a trigger generation cm:mt for outp«tting a 
trigger signal at the timing matched with the bit position where the position information outputted by the position mformadon output 
S if specified by the position specification section. A trigger can be perfonned accurately at an arbitrary bit position of the 
frame signal. 



wo 2005/005997 Al HIBIil 



(57) SHitl: 
So 

I 



wo 2005/005997 PCT/JP2004/009988 



^^^^ 

^Jx.}^> SDH (Synchronous Digita 
1 Hierarchy). SONET (Synchron 

o u s optical Network), OTN (Op 
tical Transport Network) # ^ 

^ <D :^ T J- K m ^ Bmmm <D itL^ (du h € \z. 



wo 2005/005997 



PCT/JP2004/009988 



5 r a; j^i. ^ i: 5 o 

w^m^aii-^*^^^^ ^^-^^'^ (#ff::5cS^i :^M¥5- 

1 4 5 5 8 2 ^^^) o 

X - ^ m ^ ^ - ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

i: v^ 5 ^ ffi =Sr W b "C V^ S o 
m# bxmS'JT^t ^5 J: 5 J^:-t-5 fnfel^. :7 w - It ^ «^ 



PCT/JP2004/009988 
WO 2005/005997 



^ « * a 7= - ? A ^ ^ ~i > ^ « ^ 1^ « ^ * 

«, IB 7 - A ffl 0 ® K i - ffi ^ * ^ 5 la ffl « ^ & S *t 

;^l-i-5<aB»«tH*Ial^ (22) t , 
® (23) > 

4 ) t X 

S:*«-t-5M)^fl»^5S*»« (2 0) 

7 V-A«*.4. SDH (S y n c h r o n o 
Digital Hierarchy). SONET 
(Synchronous Optical 

k).OTN (Optical Transport Ne 

t wo r k) 0 5*>®VM-J.*^l-«^-^^"'^«^^-^^ 
^A07U-A«#-C.fc5»2«®«l^«5 



wo 2005/005997 PCT/JP2004/009988 



X"feii^^S:7 V^Ait^^O^. ^taS DH, SONET. O 

^fz.. ifmm<o^^(omm\z.^^h. m^-f ^^^^^ 

W-A«^l^33lt 5HuiB;a--/^-5^ vu(o^ 

$i #t ^ n ^ o 

n >y ^^^HIJSS (30) ^ ^ h \- m ^ 

-r s 7 V- Ai^^mss (21) 

;^F-r6{4g't*#W;^lHl^(22)^x 
gii^^ (23) i: . 



wo 2005/005997 



PCT/JP2004/009988 



st,iateS«$R w ^ 0 K * - w ^ * ^ 

a;».3-7'" (25) t, 

Sr*ffii-3 7 v-A«#«»«iSaK« (40) 

:*:38M©ffi8 ro18«l=*5t, W IB D" V ^ y ^ * 

mmm^^i^t^^-y y-VLSi&momminm. 

«, K L T «. la 7 V- - A « # « b ^ - ^ » * ^ 



wo 2005/005997 PCT/JP2004/009988 



ffiT?eSIS*V5 7V-A«^f±, SDH (Synchron 
ous Digital Hierarchy). SONE 
T (Synchronous Optical Netwo 
rk),OTN (optical Transport N 

e twork) <o5*.rov^-ri^«>l-o©f^?f^^l3weal->■ 

«T-eai^n57U-A«^*5, WKSDH, SONET, 

oTN©5 •feov^-^^v*^ 1 oo9'-:>*'/na»ie>sv^^A© 

« M S E *5 » * * iT- 5 . 
4lilK(30)*S6>l'«:is 



wo 2005/005997 



PCT/JP2004/009988 



^lelSl (30) 

(2 5) B^|BJ^^^tbfe:lfixb^«ia^<^^^^ 

t&ia^n^y^s^iHieS (30) j^ioX^^^H^^^^^^^ 



wo 2005/005997 



PCT/JP2004/009988 



8 



PT'^i^^^S^^-^^^f*^ (Synchron 
o u s Digital Hierarchy), SONE 
T (Synchronous Optical Netwo 
rk),OTN (Optical Transport N 

^ fc. i^m^n(Dmi s(Dmm\^^^ mm^f^^^ ^^^^ 

m\^^^y ^-^^^"^^'^ B&ISSDH, SONET, OTN 



wo 2005/005997 



PCT/JP2004/009988 



5^^^'^^«^^^^»«^*"'^■ 
g ^ * + « ti? » * ta 1- s 



wo 2005/005997 



PCT/JP2004/009988 



10 



tt IB « in « - IS » § t>- *^ IB 7 ^ - ^ « * *^ * 

srs felt =ft«-r 5*2 i©is«Ka5 7^-i^«*«»« 

*s 16 W * ^i- 5 . 

jH(=J;S7V-A«#l4. SDH (Synchronous 
Digital Hierarchy), SONET (Sy 
nchronous Optical Network). 
OTN(Optical Transport Netwo 

7W-A«^T-fe5»23<0^«C«6 57V-Afl 



wo 2005/005997 



PCT/JP20G4/009988 



11 



«,.i57V-Aft^*'. miBSDH. SONET. OTN 

hy;(/ft#3S4tt«t UTit^*J^5«I 

*^ W ro« 2 7 office * 5 - 

f- V ^ y >' ^M^: <t o T m # I- s 
# <lr ^ ^ U . 



wo 2005/005997 



PCT/JP2004/009988 



12 



5/ H "T? fe "9 ; 



PCT/JP2004/009988 
WO 2005/005997 



13 

«^,.«.t5e«<oe.;, >&B%}t^^sffig)t^»2 si.- 



PCT/JP2004/009988 
WO 2005/005997 



14 

h y ;!f«#?s^«a 2 0 «tiB b y *f waists 

B2 0»«IIBl-y;<'^^«^>SlK2 4CJ:oXm^^*'.5 1~ 

SDH (Synchronous Digital 
Hierarchy). SONET (Synchronou 
3 optical Network). OTN (Op t i 
, a 1 Transport Network) ^ <D y' 

,J 9. 9 5Gb P s) ®VyT.V07V-A«#F*mM 

^ 5 >.^.(^ra«ufci^»!«#s%<iLe«^m*ia^2 2 l^W 



As!^■CV^5^^ = - Kitt^ «^«^ MieSDH, SON 



PCT/JP2004/009988 
WO 2005/005997 

15 

«t|BJiSSf 2 3(4, 7V-J^U^FW^ 
*^ W1BSDH, SONET, O T N ^ « X ^ ^ 



PCT/JP2004/009988 
WO 2005/005997 

16 

(K) , ^*.**ia (N 



PCT/JP20O4/0O9988 
WO 2005/0l)59»7 



17 



PCT/JP2004/009988 
WO 2005/005997 



18 



<4i«^i..^^*<^*-'-^^^^*^^ ^^^^^ 



wo 2005/005997 



PCT/JP2004/009988 



19 



PCT/JP2004/009988 
WO 2005/005997 



20 



PCT/JP2004/009988 

WO 2005/005997 



21 

B IH * 0 S5 *^ e= w ^ * ^ s » ^ ^ ' 

-1-5 h';;»«#IBiiaKi:**l'"t 



wo 2005/005997 



PCT/JP2004/009988 



22 



it^^^tt. ^ V y ^ ^^^^^^^ - ^ 

J; 9 U T V^ 5 o 



PCT/JP2004/009988 
WO 2005/005997 



23 

^^^^^^ 7^_A«^t*®i'°-^^i'^^'^*^^***"'' 

fit a « «t « » i 0 iff « « tE » i- 5 r t t? s s * 5 



wo 2005/005997 



PCT/JP20O4/0O9988 



24 

lg * o e ffl 
ttiBte B m ^ 0 K ± o W ^ ^ 5 a iHt « ttIB 

SDH(Synchronous Digital Hie 
rarchy). SONET (Synchronous O 

p t i c a 1 Network). OTN (Optical 
Transport Network) « 5 ^ « T H 1 

o o 4> /VIS « e « ^ ^ ^ 7 ^ - ^ ^ ^' ^ * * 
mm 2 1«6 5 b y ;tf(8#i84»s<, 

ttffiSDH, SONET. OTN<0 5*>«V^i-^^*^10«f^ 



PCT/JP2004/009988 
WO 2005/005997 



25 

*5 V^ T ^ 5 > *^ - ''^ ^ ^ ^ "* 



6 . 



PCT/JP2004/009988 
WO 2005/005997 



26 

o 3 — ■/ i: . 

ffi ,c ^ 5 i 5 » E JB ^ * ^ >^ >- «^ « ^ « ^ * 



9 



IP. . . 

Bll ^ 



10. ttK9^v^*'/HS»)^-C-eii**^S7 
SDH (Synchr onous Digital Hie 
, a r c h y) . SONET (Synchronous O 
p t i c a 1 Network). OTN (Optical 
Transport Network) 5 % « V^ f *^ 1 

o <o f--:^ ^ .VP! sesi V ^ ^ A « 7 ^ « * « * ^ 

11. BsiBf'i^i'/najHffi-tjea*^^^ 



PCT/JP2004/009988 
WO 2005/005997 



27 

«,|ESDH, SONET, o T N « 5 % - - T ^ *^ 1 o « ^ 

K ^ p ^ s * la K I. i - X w t * H fc ^ - ^ « ife « 



14 wish-; w^^^'^" 



PCT/JP2004/009988 
WO 2005/005997 



28 

^ » £ la «s i o T » ± § ^ fc ^ ^ « « '^^ * ^ * « * 

^ W ;^ I- N 

Sa 7 V - ^ « # 1=^ *3 5 « ^ ® ^ f >• <^ ^ * ^ ^ 

SDH (S y n c h r o n o u s Digital Hie 
,^,ehy). SONET (Synchronous O 



p t i c a 1 Network). OTN (Optical 
Transport Ne twork) O 5 *> « i> 1 



PCT/JP2004/009988 
WO 2005/005997 



29 



.KSDH, SONET. oTN<..'-^^^V^«^^->-- 
^ la 7 V — A 3b «^ 1^ 

^ i:: *5 v^ X b y :^ ^ tb ^ ^ ^ 



PCT/JP2004/009988 
WO 2005/005997 



30 

S sf, ^ ^ 5 t u T St. IB 7 V - A « ^ 1^ *f ^ 5 i^ > ^ y > 



SS 13 « » E (' iS o T IR » S *t fc E 7 w - ^ IS # *^ '-^ * 



IB <b «y a a' tt »3 7 V - A « ^ I. « >t 5 13 

^ g] ^ i'l ^ ^ ^ ^ ^ ^ 



23. ttl30f!t^->'^^-'''-^--^«^'*- 



5 7 U — A 

24. «,Kxi>^'/H3»iS«^e«**^^^ 

SDH (S y n c h r o n o u s Digital Hie 

, , , e h y) . SONET (Synchronous O 
p t i c a 1 Ne two r k) . OTN (OP t i c a 1 
Transport Network) « 5 t. « V> i" ^ 1 



wo 2005/005997 PCT/JP2004/009988 



31 

^laSDH, SONET. O T N c^X /l-I^^^^^^^^ 

o 

2 6. mw.y'i^^ ^^^^^^'-"^^ ^'^'^ "^^-^^^^^"^^ 



g 75 b > 



PCT/JP2004/(KI998S 
WO 2005/005997 



32 



wo 2005/005997 



PCT/JP2004/009988 



1/3 




to ^4— h-AT 



Hd 




40 

25a ^ 



25 



24 



Pa- 



23 




FIG.4 



F1G.1 




25a 



40' 



25 



24 



151 



23 



FIG.5 



wo 2005/005997 



PCT/JP2004/009988 




FIG. 7 (PRIOR ART) 



DiTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/009988 



A. CLASSmCATION OF SUBJECT MATTER 
mt.Cl'' G01R13/20 



Accoiding to Internationa] Patent Classificatioa (IPC) or to both national dasafication and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification ^bols) 
Int. 01' G01R13/00-13/42 



Documentation searched other than minunum documentation to the extent that such documents are mcluded m the fields searchwi 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search temns used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, witii indication, v/bsxe appropriate, of flie relevant passages 



JP 2000-354254 A (Tektronix, Inc.)f 
19 December, 2000 (19.12.00), 
Full text; all drawings 

& DS 6219094 Bl & EP 1045595 A2 

& CN 1272033 A 



Relevant to claim No. 



1-28 



\ 1 Further documents are listed in the coatinuation of Box C. 



i i See patent family annex. 



wpf* 



Special categories of cited documoits: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing d^ 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure!, use, exhibition or other means , 
document published prior to the international filing date but later than 
the priority date claimed 



T' later document published after the international filing date or pnonty 

date and not in conflict with tlie application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taten alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combinanon 

being obvious to a person skilled in the art 
"&" document member of the same patent family 



Date of the actual completion of die international search 
12 October, 2004 (12.10.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



F^psimUeNg. — — 

Form PCTASA/210 (second sheet) (January 2004) 



Date of mailing of the international seardi report 

26 October, 2004 (26.10.04) 



Authorized ofBcer 



Telephone-No. 



# 


V 




PCT/JP2004/009988 1 


Ia. ^^o^-f-S^J-lf^J^Mi 0^4#I^^® (I PC) ) 
I n t. C 1 ' GO IRI 3/2 0 


IB. ^S«r=fTo^5>^ 


■f8SS^=?TofeS/J^|5gS^ipl• (ffliS'l^lV^ (IPO) 

Int. CI' GO IRl 3/0 0-1 3/4 2 


B:^mmmmm<^n i 9 22-i 9 9 6¥ 
^:^m''j^mmmmm<ikm 1971-200 4¥ 

H^fcSS^ffiir^^lt^^ 1 9 9 6-2 0 0 4^ 

1 B^m?mMmmm^js:n 1 9 94- 200 4^ 










^\mxm> Rxjii~u<D®^if^Mm-?)t^\ii. ^<Dm^-t?>mm<om7p 




A 


JP 2000-3 54 2 54 A (y' ^ hr^ =^ii^ ^ - 4 l^^—^ 
W^^yK) 20 0 0. 1 2. 1 9, & US 6 2 
1 9094 Bl «& EP 1 045 59 5 A2 & CN 
1272033A 


1-28 


In cm<o^- 






js^m^^^TUfcH ,0.2 004 


m^^m^<^^^^ 26 102004 


^ymm^ff (I sA/jp) 

100-8915 

s:^liJ=f^^ffl0:©iS5|i=TB 4#3-^ 


je 

mi^-^ 03-3581-1101 


2 S 9 10 6 


rtJSa 3 2 5 8 1 



^^PCT/I SA/2 1 0 (^2^-5^) (2004^1^) 



